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EASTERN  INTERIOR  BASIN 
ILLINOIS  GEOLOGICAL  SOCIETY  AND  COOPERATING  ORGANIZATIONS1 

TheJEastern  Interior  basin,  in  Illinois,  Indiana,  and  Kentucky,  has  produced 
oil  for  more  than  60  years  and  has  been  a  major  producing  province  for  45  years. 
During  this  time  nearly  if  billion  barrels  of  oil  have  been  obtained  from  the  basin. 
Its  reserve  producible  by  current  methods  is  about  §  billion  barrels,  and  the  use 
of  water  flooding  and  other  secondary  methods  may  add  another  \  or  §  billion 
barrels  to  the  recoverable  reserve.  About  three-quarters  of  the  current  annual 
withdrawal  of  80  million  barrels  of  oil  is  being  replaced  by  new  drilling,  largely 
in  extensions  to  known  pools.  There  are  already  more  than  500  named  pools  and, 
as  multiple  pay  zones  and  isolated  lenses  in  the  same  zone  are  very  common, 
there  may  be  3,000  or  more  separate  reservoirs.  About  60  new  pools  are  being 
found  each  year,  primarily  in  the  same  areas  and  beds  as  the  present  production 
and  are  therefore  of  little  interest  in  this  appraisal  of  those  neglected  beds  and 
areas  which  may  furnish  future  vertical  or  horizontal  extensions  to  the  province. 

The  rocks  of  the  Eastern  Interior  basin  are  unmetamorphosed  Paleozoic  sedi- 
mentary rocks,  except  for  a  glacial  veneer  over  the  northwestern  half  of  the  basin, 
a  thin  wedge  of  Tertiary  and  Cretaceous  rocks  of  the  Mississippi  embayment 
overlapping  the  southwestern  margin,  and  quantitatively  insignificant  post- 
Paleozoic  intrusives.  The  Permian  is  the  only  Paleozoic  system  not  represented. 

The  basin  is  usually  defined  to  include  the  area  of  53,000  square  miles  that 
is  covered  by  Pennsylvanian  rocks  (Fig.  146).  As  nearly  all  beds  in  the  basin 
thicken  southward  or  southeastward,  the  basin  is  displaced  to  the  southeast  in 
lower  formations.  The  58,000  square  miles  within  the  sea-level  contour  on  the 
top  of  the  Devonian-Silurian  carbonate  section  (base  of  the  Chattanooga-New 
Albany  shale)  provide  a  better  frame  of  reference  for  the  discussion  of  oil  possi- 
bilities than  does  the  Pennsylvanian  outcrop  which  overlaps  the  structural  basin  a 
considerable  distance  on  the  northwest.  This  sea-level  contour  is  repeated  on 
other  maps. 

The  chief  features  breaking  the  spoon-shaped  basin  are  the  LaSalle  anticlinal 
belt  and  the  Rough  Creek-Shawneetown  fault  zone.  The  deeper  part  of  the 
Eastern  Interior  basin,  approximately  within  the  —2, 500- foot  contour  north 
of  the  Rough  Creek  fault  zone,  is  differentiated  as  the  Illinois  basin  proper. 

Within  the  basin  no  wells  penetrate  more  than  two-thirds  of  the  probable 
section,  and  the  thicknesses  of  lower  beds  shown  on  the  cross  section  (Fig.  147) 
are  estimated  by  projection  from  a  deep  test  on  the  LaSalle  anticline  north  of 
the  basin  and  another  on  the  Ozark-Tennessee  arch  in  southeastern  Missouri. 
The  thickness  of  sediments  in  the  basin  may  reach  13,000  feet,  and  the  volume 

1  Compiled  by  David  H.  Swann  for  committee  consisting  of  John  W.  Henderson,  chairman, 
National  Associated  Petroleum  Company;  E.  J.  Combs,  Sun  Oil  Company;  Ralph  E.  Esarey,  Indiana 
Geological  Survey;  Louise  B.  Freeman,  consulting  geologist;  D.  J.  Jones,  Kentucky  Geological  Sur- 
vey; D.  H.  Swann,  Illinois  Geological  Survey;  and  F.  T.  Thwaites,  University  of  Wisconsin. 
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Fig.  146. — Map  showing  geologic  structure  of  Eastern  Interior  basin  by  contours  drawn  on  base 
of  Chattanooga-New  Albany  black  shale  (top  of  Devonian  limestone  or  older  beds). 


90,000  cubic  miles.  The  stratigraphic  terms  used  here  do  not  conform  with  the 
official  classification  of  any  organization  represented  on  the  committee,  but 
instead  were  selected  as  commonly  understood  names  for  sequences  significant 
in  discussing  petroleum  possibilities,  not  necessarily  corresponding  to  conventional 
units.  To  avoid  unnecessary  repetition  the  report  is  organized  on  a  stratigraphic 
rather  than  a  geographic  basis.  The  younger  beds  are  discussed  first. 

Pennsylvania!!. — Seventy-five  hundred  cubic  miles  of  Pennsylvanian  rocks 
cover  an  area  of  about  53,000  square  miles  to  a  maximum  thickness  of  2,500  feet. 
A  fifth  of  the  basin's  production  has  come  from  the  Pennsylvanian,  and  small 
pools  with  reserves  of  a  few  thousand  to  a  few  hundred  thousand  barrels  are 
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still  being  found.  Very  little  Pennsylvanian  oil  is  indigenous.  Most  of  the  oil 
has  been  derived  from  underlying  rocks  along  fault  planes  or  through  the  cross- 
cutting  pre-Pennsylvanian  unconformity,  which  is  the  most  important  un- 
conformity in  the  region.  About  an  eighth  of  the  total  Pennsylvanian  area  is 
productive,  and  it  seems  unlikely  that  appreciable  extensions  to  the  producing 
regions  will  be  found. 

Mississippian  {Chester  and  Sle.  Genevieve) . — Nearly  three-fourths  of  the  oil 


produced  in  the  basin  has  come  from  less  than  4  per  cent  of  its  volume,  or 
from  about  3,300  cubic  miles  of  rocks  of  Chester  and  Ste.  Genevieve  age  in  the 
main  developed  area  of  15,000  square  miles  (Fig.  148).  Most  reservoirs  are 
lenticular  sandstones  or  oolitic  limestones,  and  porosity  traps  are  common  in 
addition  to  anticlinal  and  faulted  traps. 

South  of  the  most  developed  region  is  an  area  of  about  5,000  square  miles 
(Fig.  148)  containing  1,300  cubic  miles  of  Chester  and  Ste.  Genevieve  rocks 
which  differ  very  little  from  the  rocks  in  the  region  on  the  north,  though  faulting 
is  more  common  and  many  sandstones  are  more  quartzitic  than  in  the  main  basin 
region.  Oil  showings  are  common;  at  least  half  the  330  tests  within  this  region 
have  had  showings,  and  some  tests  have  had  showings  in  as  many  as  ten  different 
zones.  Although  about  ten  non-paying  pools,  largely  in  the  Kentucky  part  of 
the  area,  have  cooled  exploratory  fever,  the  presence  of  three  good  commercial 
pools — the   recently   discovered   Morganfield   South   and   Slaughters   and   the 
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older  Livermore — along,  and  south  of,  the  Shawneetown-Rough  Creek  fault  in 
Kentucky,  suggests  that  the  Chester  sands  will  be  found  porous  and  permeable 
enough  to  be  productive  at  other  places. 

Directly  north  of  the  principal  productive  region,  an  area  of  about  2,800 
square  miles  (Fig.  148)  has  200  cubic  miles  of  Chester  and  Ste.  Genevieve  rocks, 
which  are  thinner  and  more  shaly  than  on  the  south.  However,  several  lower 
Chester  sandstones  are  present  and  permeable,  although  thin,  and  one  Ste. 
Genevieve  sandstone  bed  reaches  its  greatest  development  in  this  part  of  the 
basin.  Production  from  the  Benoist  and  Rosiclare  sandstones  at  Assump- 
tion North  near  the  center  of  the  area  proves  that  these  beds  may  be  oil  bearing 
north  practically  to  their  pre-Pennsylvanian  bevelled  edge.  Sixty  tests  have 
failed  to  discover  other  pools,  and  even  shows  of  oil  are  uncommon. 

Northeast  of  the  developed  region,  an  area  of  nearly  6,000  square  miles  (Fig. 
148)  with  500  cubic  miles  of  Chester-Ste.  Genevieve  sedimentary  rocks  has  been 
relatively  neglected  despite  having  produced  oil  for  nearly  50  years.  Current 
exploration  of  this  area  is  proceeding  rapidly,  spurred  by  recent  discoveries  of 
Ste.  Genevieve  dolomitic  pay  zones  at  Plainville,  Indiana,  and  Elbridge,  Illinois, 
and  by  Devonian  possibilities  in  the  same  region. 

Lower  Mississippian. — Mississippian  beds  beneath  the  Ste.  Genevieve  for- 
mation have  produced  only  a  few  tenths  of  a  per  cent  of  the  basin's  oil.  The 
entire  12,000  cubic  miles  of  these  rocks  in  the  basin  constitute  a  possible  future 
province,  for  the  few  pools  developed  to  date  in  the  lower  Mississippian  are 
widely  scattered  over  the  entire  region.  Accumulation  is  structurally  controlled, 
but  the  stratigraphic  and  ecologic  factors  which  localize  accumulation  on  certain 
structures  are  not  understood.  Oolites,  very  fine-grained  highly  porous  dolomites, 
coarse-grained  dolomitic  limestones,  coquinites,  sandstones,  permeable  silt- 
stones,  and  even  fractured  black  shales  (in  the  Mississippian-Devonian  New 
Albany  formation)  serve  as  reservoirs. 

The  Salem  formation  appears  to  offer  the  greatest  possibilities.  Experience 
has  shown  that  it  is  possible  to  drill  several  tests  through  a  commercial  pool  in 
the  Salem  without  discovering  it.  Geologists  working  on  Devonian  test  wells 
would  do  well  to  drill-stem  test  any  showing  in  the   Salem,  no  matter  how  slight. 

At  least  one  large  Ste.  Genevieve  pool,  Johnsonville,  near  the  center  of  the  ba- 
sin (Fig.  147)  overlies  a  lower  Mississippian  bioherm,  as  proved  by  a  Devonian 
test  which  penetrated  an  abnormally  thick  water-bearing  section  of  organic  lime-   ; 
stone  represented  in  near-by  tests  by  a  lesser  thickness  of  fine-grained  silty 
limestones. 

Devonian  and  Silurian. — Between  5  and  6  per  cent  of  the  Eastern  Interior  ; 
basin's  oil  production  to  date  has  come  from  Devonian-Silurian  limestones  and 
dolomites.  In  the  southeastern  corner  of  the  basin  in  south-central  Kentucky 
(Fig.  149)  oil  occurs  largely  at  the  unconformity  between  the  black  shale  and  the 
underlying  bevelled  Devonian  and  Silurian  formations.  The  Devonian-Silurian  i 
limestones  decrease  in  thickness,  in  part  laterally  and  in  part  by  erosion  at  the  - 
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top,  from  500  feet  along  the  western  edge  of  this  producing  area  to  a  feather 
edge  at  the  eastern  border.  The  2,500  square  miles  of  the  productive  area  in 
south-central  Kentucky  is  underlain  by  only  100  cubic  miles  or  so  of  Devonian- 
Silurian  strata.  Although  conditions  are  superficially  similar  north  of  the  pro- 
ductive area  as  far  as  the  Ohio  River  and  even  into  Indiana,  there  has  been 
much  unsuccessful  testing  in  the  last  three  decades.  The  possibility  of  finding 


Fig.  149. — Petroleum  possibilities  in  Devonian  and  Silurian  rocks,  Eastern  Interior  basin. 


oil  toward  the  north  in  an  area  of  4,000  square  miles,  with  200  cubic  miles  of 
these  strata,  is  considered  only  fair. 

The  most  promising  part  of  the  Eastern  Interior  basin  for  future  discoveries 
in  the  Devonian  and  Silurian  formations  is  the  2,400  cubic  miles  of  sedimentary 
rocks  under  a  rather  broad  belt  of  17,000  square  miles  across  the  north-central 
part  of  the  basin  that  is  nearly  bisected  by  the  LaSalle  anticline  (Fig.  149). 
Three  areas,  in  which  there  are  producing  fields  within  this  belt,  total  about  6,000 
square  miles  and  900  cubic  miles.  The  thickness  of  Devonian  and  Silurian  ranges 
from  less  than  500  feet  near  the  northern  margin  of  this  crescentic  belt  to  a  little 
more  than  1,000  feet  at  some  points  along  the  southern  margin. 

Commercial  oil  has  been  produced  under  three  different  conditions  in  this 
northern  belt.  Porous,  bedded  Devonian  dolomites  or  dolomitic  limestones  pro- 

|:  duce  at  the  crests  of  about  ten  normal  anticlines,  and  where  they  overlie  about 
20  Silurian  reefs  (Fig.  1 50) ;  only  nine  reefs  have  been  drilled  and  evidence  for 
the  other  eleven  reefs  is  indirect.  Silurian  reef  rock  itself  produces  in  three,  or 

1  possibly  in  five,  places. 
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In  all  occurrences  in  the  northern  belt,  commercial  production  appears  to  be 
confined  to  structures  with  a  closure  or  a  reversal  of  at  least  50  feet  or  more,  in 
contrast  to  Kentucky  where  much  of  the  Devonian-Silurian  production  occurs  with 
no  structural  closure  at  all.  Four  of  five  non-productive  reefs  have  been  found  in 
the  northern  belt,  although  it  is  possible  that  in  some  of  these  instances  the  wells 
penetrated  the  flanks  rather  than  the  crest  of  the  reef. 

As  shown  by  the  cross  section  (Fig.  147),  the  Silurian  is  thin  in  the  central 


150.— Distribution  of  Silui 


part  of  the  basin,  where  the  fine-grained  shaly  Middle  Silurian  sedimentary  rocks 
indicate  deposition  in  water  too  deep  for  the  development  of  reefs.  The  southern 
reefs,  located  closer  to  the  center  of  the  basin,  are  the  thickest,  attaining  thick- 
nesses ranging  from  600  to  nearly  1,000  feet.  Although  some  of  the  reefs  were 
bevelled  by  the  Devonian  seas,  it  is  evident  from  the  shallow-water  character 
of  the  non-reef  sediments  that  farther  from  the  center  of  the  basin  the  upward 
growth  of  reefs  must  have  been  limited  during  Silurian  time  by  wave  base  and 
sea-level. 

Deposition  during  the  early  Devonian  was  confined  to  the  deeper  part  of  j: 
the  basin  inside  the  rim  of  the  encircling  Silurian  reefs.  Some  students  believe  ' 
Silurian-Devonian  deposition  was  continuous  here.  It  was  not  until  Middle 
Devonian  time  that  seas  lapped  over  the  reef  rim  and  spread  broadly  toward 
the  north,  west,  and  east.  In  the  Devonian  seas,  the  shoal  conditions  over  the  : 
buried  Silurian  reef  front  were  most  conducive  to  the  development  of  rocks 
suitable  for  reservoirs,  though  the  productive  "Geneva"  porous  dolomitic  fades, 
of  the  Middle  Devonian  extends  a  few  miles  south  of  the  Silurian  reef  front  and 
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covers  the  edge  of  the  Lower  Devonian  wedge.  Shallow  waters  apparently  kept 
the  Devonian  organisms  from  forming  reefs,  but  there  are  extensive  biostromes 
in  some  of  the  rocks. 

The  area  of  23,000  square  miles  in  the  central  and  southern  parts  of  the  basin 
that  is  indicated  as  having  poor  possibilities  (Fig.  149)  includes  nearly  6,000 
cubic  miles  of  Devonian-Silurian  sedimentary  rocks.  These  strata  are  about  500 
feet  thick  along  the  eastern  edge  of  the  area  in  Kentucky  and  more  than  1,500 
feet  along  the  southwestern  boundary  of  the  basin.  The  section  of  Devonian 
and  Silurian  rocks  is  thicker  at  the  latter  locality  than  in  other  parts  of  the  basin 
excepting  where  it  is  abruptly  bevelled  at  erosion  surfaces.  About  ninety  wells, 
including  tests  on  most  major  structures,  have  reached  the  top  of  the  Devonian. 
Four  of  these  tests  have  been  completed  as  producing  wells,  but  none  will  pay 
back  drilling  costs.  The  western  border  of  this  area  seems  rather  sharply  defined 
with  only  4  or  5  miles  separating  very  prolific  Devonian  zones  of  the  "Geneva" 
facies  in  the  Salem  and  Irvington  fields  from  tight  non-commercial  Devonian  at 
the  Woodlawn,  Boyd,  and  Dix  fields.  The  eastern  limit  is  more  vague,  and  some 
geologists  would  place  the  boundary  10  or  15  miles  farther  west,  to  extend  the 
area  of  good  possibilities  across  the  LaSalle  anticlinal  belt. 

In  western  Illinois  the  Colmar-Plymouth  oil  field  is  producing  from  sand- 
stone lenses  at  the  base  of  the  Upper  Devonian  sequence  of  rocks  where  the 
Upper  Devonian  overlaps  the  Silurian  and  overlies  Ordovician  rocks.  Three 
and  a  half  million  barrels  of  oil  have  been  produced  at  Colmar-Plymouth  from 
a  depth  of  only  400  feet.  Although  the  Upper  Devonian  is  sandy  near  the  base 
in  a  rather  large  area,  at  least  300  wildcat  tests  in  the  area  of  13,000  square  miles 
(Fig.  149),  with  700  cubic  miles  of  Silurian-Devonian  rocks,  have  failed  to  find 
more  commercial  oil. 

Upper  and  Middle  Ordovician. — The  Upper  Ordovician  (Cincinnatian)  thick- 
ens rather  regularly  toward  the  east  from  100  to  500  feet  across  the  Eastern 
Interior  basin.  The  3,300  cubic  miles  of  Cincinnatian  rocks  are  largely  shale, 
and  lesser  amounts  of  limestone  and  sandstone  are  too  shaly  to  provide  reser- 
voirs in  most  of  the  basin,  though  minor  quantities  of  oil  are  produced  from 
Upper  Ordovician  limestones  in  the  Cincinnati  Arch  province.  There  have  been 
shows  of  gas  and  some  slight  oil  stains  in  the  Thebes  sandstone  member  in  south- 
western Illinois. 

Considerable  amounts  of  oil  have  come  from  Middle  Ordovician  limestones 
of  the  Cincinnati  Arch  province,  but  less  than  0.5  per  cent  of  the  oil  of  the  basin 
comes  from  these  beds.  The  basin  contains  8,000  cubic  miles  of  Middle  Ordo- 
vician limestones,  the  "Trenton"  and  Black  River,  which  are  1,500  feet  thick 
at  the  western  corner  of  Kentucky  and  thin  to  600  feet  on  the  Cincinnati  arch 
and  300  feet  in  northern  Illinois.  "Trenton"  production  is  controlled  by  porosity, 
which  was  developed  on  the  tops  and  flanks  of  the  major  regional  arches  but  is 
not  present  within  the  structural  basins.  The  producing  zones  of  the  Lima-Indi- 
ana and  the  central  Kentucky  "Trenton"  are  replaced  by  tight  rock  on  the  east- 
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ern  flank  of  the  Eastern  Interior  basin  and  it  is  only  on  the  western  or  Ozark 
flank  (Fig.  151)  that  permeability  extends  far  down  into  the  basin.  The  area 
with  the  best  future  possibilities  corresponds  with  the  present  producing  region. 
Minor  "Trenton"  oil  is  produced  on  the  LaSalle  anticlinal  belt,  but  eleven  or 


3  Present  products 
^  Fair  possibihtiei 
\  Poor  possibi 


Fig.  151. — "Trenton"  petroleum  possibilities,  Eastern  Interior  basin  (after  DuBois  and  Bays,  1945). 

twelve  tests  in  the  deeper  part  of  the  basin  have  failed  to  find  porosity  in  the 
"Trenton"-Black  River. 

Beneath  the  Middle  Ordovician  limestone  sequence  and  overlying  the 
eroded  Lower  Ordovician  rocks  is  a  very  irregular  mantle  of  St.  Peter  sandstone 
(Figs.  147  and  152),  which  is  100-300  feet  thick.  It  is  continuous  in  the  north 
and  west  parts  of  the  basin  but  is  reduced  to  discontinuous  thin  lenses  on  the 
eastern  flank.  The  dotted  salinity  lines  in  Figure  152  indicate  that  the  blanket 
sand  is  flushed  along  the  northwest  edge.  Only  one  oil  stain  at  Mattoon  (the  ; 
northern  4,000-foot  dome  in  Fig.  152),  has  been  recorded  in  the  tests  on  the 
major  structures  of  the  central  basin  area.  Possibilities  seem,  better  in  the  len- 
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ticular  sands  on  the  east  flank,  and  a  little  St.  Peter  oil  has  been  produced  in 
the  Cincinnati  Arch  province. 

Lower  Ordovician  and  Cambrian. — It  is  estimated  that  the  volume  of  Lower 
Ordovician  and  Cambrian  sediments  beneath  the  pre-St.  Peter  unconformity 
within  the  Eastern  Interior  basin  is  about  45,000  cubic  miles.  Control  wells 
are  absent  in  the  Eastern  Interior  basin  area  (Fig.  153)  and  few  of  the  wells 


near  the  border  of  the  basin  reach  the  basement  rocks.  Control  is  confined  to  the 
cross  arches  which  separate  the  Eastern  Interior  from  the  Michigan  basin  at  the 
north  and  the  Black  Warrior  basin  at  the  south.  A  single  combined  Black  War- 
rior-Eastern Interior-Michigan  basin  is  shown  west  of  the  Cincinnati  arch.  If 
the  basins  were  separate  in  Cambrian  and  early  Ordovician  time,  more  pre-St. 
Peter  sedimentary  rocks  should  be  in  the  Eastern  Interior  basin.  Despite  the 
extreme  conservatism  expressed  in  Figure  153,  the  Cincinnati  axis  is  clearly 
indicated  as  a  pre-St.  Peter  positive  element.  That  this  is  true  is  emphatically 
shown  by  sections  along  the  tops  of  the  two  cross  arches  (Cohee,  1945a,  Fig.  1, 
and  Freeman,  1949,  p.  1658,  Fig.  2),  contrary  to  the  widely  accepted  but  errone- 
ous dating  of  the  Cincinnati  axis  as  late  Middle  Ordovician. 

North  of  the  basin,  about  38,000  square  miles  in  Illinois  and  Wisconsin  have 
1,000  feet  or  more  of  sediments.  Oil  possibilities  are  negligible  despite  the  pres- 
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ence  of  23,000  cubic  miles  of  sedimentary  rocks,  largely  Ordovician  and  Cambrian. 
Nearly  1,000  water  wells  in  southern  Wisconsin  and  more  than  250  in  northern 
Illinois  reach  the  Mt.  Simon,  the  basal  sandstone,  and  thousands  of  additional 
wells  stop  within  the  pre-St.  Peter  sequence  of  rocks  where  fresh  water  is  abun- 
dant, both  in  sandstones  and  in  dolomites. 


Fig.  153.- 


In  the  basin  itself,  the  main  dolomite  sequence,  the  Knox,  which  is  equivalent 
to  Ellenburger  or  Arbuckle  in  age,  has  been  reached  in  seven  wells,  none  of  which 
penetrates  more  than  a  few  hundred  feet.  The  Knox  is  about  3,000  feet  thick 
southeast  of  the  Eastern  Interior  basin  but  only  1,500  feet  thick  west  and  north 
of  the  basin,  where  sandstones  become  prominent  parts  of  the  section  toward 
the  area  in  which  the  rocks  contain  fresh  water.  Recent  studies  of  these  sediments  | 
north  and  southeast  of  the  basin  provide  clues  to  the  type  of  rock  and  the  con-i 
ditions  in  the  basin  area. 

Pinch-out  porosity  belts  in  the  Knox  are  exemplified  by  the  Galesville  sand- 
stone in  northern  Illinois  (Workman  and  Bell,  1948,  p.  2051,  Fig.  6).  The  highly: 
permeable  Galesville  sandstone  disappears  north  of  the  edge  of  the  basin,  but 
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it  is  probable  that  other  permeable  zones  pinch  out  within  the  basin  area.  For 
example,  the  Trempealeau  dolomite  is  extremely  permeable,  even  cavernous,  in 
northern  Illinois  and,  despite  uncertainty  in  correlation,  it  is  obvious  that  the 
equivalent  strata  in  Kentucky  and  Tennessee  must  be  much  less  permeable. 
All  pre-St.  Peter  structures  known  in  northern  Illinois  or  Indiana  are  reflected 
in  rocks  above  the  unconformity  at  the  base  of  the  St.  Peter,  but  the  isopach 
map  of  the  upper  part  of  the  Knox  in  central  Kentucky  (Freeman,  1949,  p.  1663, 
Fig.  3)  suggests  erosion  of  pre-St.  Peter  folds  of  considerable  magnitude  in  this 
region  which  do  not  correspond  with  post-St.  Peter  folds. 

According  to  one  of  several  possible  correlations  of  pre-Knox  beds,  three 
facies,  represented  by  the  Eau  Claire  sandstone,  300-500  feet  thick  north  of 
the  basin,  the  Nolichucky  shale,  600-800  feet  thick  east  of  the  basin  on  the  Cin- 
cinnati and  the  LaSalle  arches,  and  the  Bonneterre  limestone,  400-1,300  feet 
thick  southwest  of  the  basin,  should  interfinger  in  the  basin  area. 

Beneath  the  Eau  Claire  equivalents,  the  basal  sandstones,  largely  conti- 
nental in  origin,  attain  a  thickness  in  excess  of  2,000  feet  along  the  saddle  separat- 
ing the  Illinois  and  Michigan  basins.  The  thickness  of  1,000-1,400  feet  assigned 
these  sandstones  in  Figures  147  and  153  appears  conservative.  A  few  feet  of  lime- 
stone above  the  basement  rocks,  but  beneath  600  feet  of  quartzitic  sand  that 
was  penetrated  in  a  test  well  drilled  on  the  Cincinnati  arch  in  central  Kentucky, 
suggests  that  Middle  or  Lower  Cambrian  seas  may  have  entered  the  Eastern 
Interior  basin. 

Exploration  of  the  lower  strata  in  the  Eastern  Interior  basin  is  very  costly. 
Reliable  seismograph  reflections  have  not  been  obtained  beneath  the  "Trenton." 
Two  hundred  and  eighteen  rock  and  core  bits  were  used  in  drilling  7,205  feet  to 
test  the  St.  Peter  sandstone  near  the  center  of  the  basin,  and  240  bits  were  used 
in  drilling  to  the  basement  rocks  in  the  6,117-foot  test  well  drilled  on  the  Cin- 
cinnati arch  in  Kentucky.  Continuous  diamond  coring  may  be  cheaper  than  con- 
ventional drilling  in  these  very  hard  beds. 

SELECTED  REFERENCES 

Publications  by  Mellen  (1947),  Cohee  (1945a,  1945b,  and  1948),  and  Lee 
and  others  (1946)  indicate  the  relations  of  the  Eastern  Interior  basin  to  neigh- 
boring basins.  There  are  few  recent  discussions  of  Pennsylvanian  producing  areas, 
but  older  papers  by  Mylius  (1927)  and  Rich  (1916)  gave  detailed  information 
about  most  types  of  pools  except  for  those  trapped  against  the  fault  lines  as 
described  by  Clark  and  Royds  (1948).  Bybee  (1948),  Ingham  (1948),  and  Folk 
and  Swann  (1946)  described  typical  Mississippian  accumulations,  while  Work- 
man and  Payne  (1940),  Swann  and  Atherton  (1948),  and  Weller  and  Sutton 
(1940)  reviewed  Mississippian  stratigraphy.  The  papers  in  the  symposium  on 
Devonian  stratigraphy  (Weller  and  others,  1944),  Harris  and  Esarey  (1940), 
and  Lowenstam  (1949  and  1950)  are  the  most  helpful  introductions  to  the 
Devonian  and  Silurian  stratigraphy  and  petroleum  possibilities.  DuBois  and  Bays 


498  ILLINOIS  GEOLOGICAL  SOCIETY 

(1945),  Workman  and  Bell  (1948),  and  Freeman  (1949)  described  the  Ordovician 
and  Cambrian  and  Grogan  (1950)  the  pre-Cambrian  basement  rocks. 

Bell,  A.  H.,  and  Leighton,  M.  M.  (1949),  "Prospects  for  Oil  Discoveries  in  Illinois  Beyond  Proven 

Areas  and  from  Deeper  Horizons,"  Illinois  Geol.  Survey  Circ,  tjo;  A  mer.  Petrol.  Institute  Preprint, 

Paper  826-20-G.  5  pp.,  10  figs. 
Bybee,  H.  H.  (1948),  "Hitesville  Consolidated  Field,  Union  County,  Kentucky,"  Bull.  A  mer.  Assoc. 

Petrol.  Geol.,  Vol.  32,  pp.  2063-82. 
Clark,  S.  K.,  and  Royds,  J.  S.  (1948),  "Structural  Trends  and  Fault  Systems  in  Eastern  Interior 

Basin,"  ibid.,  Vol.  32;  pp.  1728-49. 
Cohee,  G.  V.  (1945a),  "Sections  and  Maps  of  Lower  Ordovician  and  <  'ami. nan  in  Michigan  Basin, 

Michigan  and  Adjoining  Areas,"  U.  S.  Geol.  Survey  Prelim.  Chart  g,  Oil  and  Gas  Inves.  Ser. 
(194:51,),  "Geology  and  Oil  and  Gas  Possibilities  of  Trenton  and  Black  River  Limestones  of 

the  Michigan  Ba:  in,  Mil  higan  and  Adjoining  Areas,"  ibid.,  Prelim.  Chart  11. 
(1948),  "Thickness  and  Lithology  of  Upper  Ordovician  and  Lower  and  Middle  Silurian  Rocks 

in  the  Michigan  Ha .-in,"  ibid.,  Prelim.  Chart  33. 
DuBois,  E.  P.,.  and  Bays,  C.  A.  (1945),  "Subsurface  Relations  of  the  Maquoketa  and  'Trenton' 

Formations  in  Illinois;  Petroleum  Possibilities  of  Maquoketa  and  'Trenton'  in  Illinois,"  Illinois 

Geol.  Survey  Rept.  Inv.  103.  38  pp. 
Esarey,  R.  E.,  and  Bieberman,  D.  P.  (1948),  "Correlation  of  the  VValdron  and  Mississinewa  Forma- 
tions," Indiana  De.pt.  Cons..  Div.  Geology  Bull.  J.  36  pp. 
Folk,  S.  H.  (1944),  "Lower  Ordovician  and  Cambrian  Oil  Possibilities  in  Illinois,"  Oil  Weekly 

(March  20,  1944);  and  Illinois  Geol.  Survey  Cir.  106,  pp.  7-11. 
Folk,  S.  H.,  and  Swann,  D.  II.  (1946),  "King  Oil  Field,  Jefferson  County,  Illinois,"  Illinois  Geol. 

Survey  Rept.  Inves.  up.  27  pp. 
Freeman,  L.  B.  (1949),  "Regional  Aspects  of  Cambrian  and  Ordovician  Subsurface  Stratigraphy  in 

Kentucky,"  Bull.  A  mer.  Assoc.  Petrol.  Geol.,  Vol.  33,  pp.  1655-81. 
Grogan,  R.  M.  (1950),  "Present  State  of  Knowledge  Regarding  the  Pre-Cambrian  Crystallines  of 

Illinois,"  Trail's.  Illinois  Acad.  Sci.,  Vol.  42;  Illinois  Geol.  Survey  Cir.  157,  pp.  97-102. 
Harris,  J.  R.,  and  Esarey,  R.  E.  (1940),  "The  Devonian  Formations  of  Indiana;  Part  II,  Structural 

Conditions,"  Indiana  Oc.pl.  Cons.  Div.  Geol.  32  pp. 
Ingham,  VV.  I.  (1948),  "Powell's  Lake  Oil  Field,  Union  County,  Kentucky,"  Bull.  Amer.  Assoc.  Petrol. 

Geol.,  Vol.  32,  pp.  34-51. 
Lee,  Wallace,  and  others  (1946),  "Structural  Development  of  the  Forest  City  Basin  of  Missouri, 

Kansas,  Iowa  and  Nebraska,"  U.  S.  Geol.  Survey  Prelim.  Map  48,  Oil  and  Gas  Inves.  Ser. 
Logan,  W.  N.  (1931),  "The  Sub-Surface  Strata  of  Indiana,"  Indiana  Dept.  Cons.  Pub.  108.  790  pp. 
Lowenstam,  H.  A.  (1949),  "Niagaran  Reefs  in  Illinois  and  Their  Relation  to  Oil  Accumulation," 

Illinois  Geol.  Survey  Rept.  Inves.  145.  36  pp. 

(1950),  "Niagaran  Reefs  of  the  Great  Lakes  Area,"  Jour.  Geol.,  Vol.  58,  pp.  430-87. 

Mellen,  F.  F.  (1947),  "Black  Warrior  Basin,  Alabama  and  Mississippi,"  Bidl.  Amer.  Assoc.  Petrol. 

Geol.,  Vol.  31,  pp.  1801-16. 
Mylius,  L.  A.  (1927),  "Oil  and  Gas  Development  and  Possibilities  in  East  Central  Illinois,"  Illinois 

Geol.  Survey  Bull.  54.  205  pp. 
.  (1916),  "Oil  and  Gas  in 
'■s  Geol.  Survey  Bull.  33,  pp.  105-80. 
Swann,  D.  H.,  and  Atherton,  Elwood  (1948),  "Subsurface  Correlations  of  Lower  Chester  Strata 

of  the  Eastern  Interior  Basin,"  Jour.  Geol.,  Vol.  56,  pp.  269-87;  Illinois  Geol.  Survey  Rept.  Inves. 

135- 
Weller,  J.  M.,  and  Sutton,  A.  H.  (1940),  "Mississippian  Border  of  Eastern  Interior  Basin,"  Bull. 

Amer.  Assoc.  Petrol.  Geol.,  Vol.  24,  pp.  765-858;  Illinois  Geol.  Survey  Rept.  Inves.  62. 
Weller,  T.  M.,  and  others  (1944),  "Symposium  on  Devonian  Stratigraphy,"  Illinois  Geol.  Survey 

Bull. '68,  pp.  89-222. 
Workman,  L.  E.,  and  Payne,  J.  N.  (1940),  "Subsurface  Geology  of  the  Chester  Series  in  Illinois; 

Subsurface  Geology  of  the  Iowa  (Lower  Mississippian)  Series  in  Illinois,"  Bidl.  Amer.  Assoc. 

Petrol.  Geol.,  Vol.  24,  pp.  209-36;  Illinois  Geol.  Survey  Rept.  Inves.  61. 
Workman,  L.  E.,  and  Bell,  A.  H.  (1948),  "Deep  Drilling  and  Deeper  Oil  Possibilities  in  Illinois," 

Bull.  Amer.  Assoc.  Petrol.  Geol.,  Vol.  32,  pp.  2041-62;  Illinois  Geol.  Survey  Rept.  Inves.  139. 


